
Using ecosystem serviceUsing ecosystem service 
models to assess land use 

i t d l d tiimpacts and land use options 



Millennium Ecosystem Assessment 
E S i C iEcosystem Service Categories



Ecosystem Services ApplicationsEcosystem Services Applications
• Payments for Ecosystem Services (PES)

Pl i• Planning 
• Trade-off analysis 



Types of Ecosystem Services ToolsTypes of Ecosystem Services Tools

G idGuidance

Screening Mapping / valuation



Guidance ToolsGuidance Tools
• Ecosystem Services: A guide for decision-makersEcosystem Services:  A guide for decision makers 

(WRI)
• Getting Started: An introductory primer to assessing g y p g

and developing payments for ecosystem services 
(Katoomba Group)

• Nature’s Services (RAND)
• Pay: establishing payments for watershed services 

& Value : counting ecosystems as water 
infrastructure (IUCN)

• Ecosystem Valuation (USDA & NOAA)



TNC / NatCap Screening Tool



Mapping and valuation toolsMapping and valuation tools

• Multiple services vs single serviceMultiple services vs. single service

• Spatial vs. nonspatial

• Newer tools created explicitly for ES vs. 
adaptation of existing tools

• Intended for different users (technical vs. 
decision makers))

• Regional vs. site specific



The Natural Capital Project

Integrated Valuation of EcosystemIntegrated Valuation of Ecosystem 
Services and Tradeoffs

Heather Tallis, Steve Polasky, Erik Nelson, Guillermo Mendoza, Jim 
Regetz, Peter Kareiva, Taylor Ricketts, Gretchen Daily, Vic Adamowicz, g , , y , y, ,
Robin Naidoo, Eric Lonsdorf, Kai Chan, Rebecca Shaw, Dick Cameron, 

Neil Burgess, Andrew Balmford, Driss Ennaanay



InVEST: key featuresInVEST: key features
• Biodiversity and Multiple services

• Biophysical or economic results

• Spatially explicit (mapped)Spatially explicit (mapped)

• Tiered design: simple or complex

• Driven by scenarios



Tiered ApproachTiered Approach

Tier 2 Tier 3Tier 1 Tier 2 Tier 3

Modeling reality
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Simple Complex
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Available & Planned Models
• Biodiversity• Biodiversity
• Ecosystem services

– Water retention
– Sediment retention
– Water pollution regulation
– HydropowerHydropower
– Carbon sequestration
– Commercial timber production

Crop pollination– Crop pollination
– Flood control
– Irrigation water
– Non-timber forest products
– Real estate value
– Recreation and tourismRecreation and tourism
– Cultural and aesthetic values

• Marine Services



InVEST appears as a toolbox in 
A MArcMap



Model Interface



Willamette Development Futures

Nelson et al. Frontiers in Ecology and Evolution. 2008



OutputsOutputs
Change Maps 1990-2050

Gain in level or value
Loss in level or value



Nelson et al. Frontiers in Ecology and Evolution. 2008



Biodiversity and Commodities

Polasky et al. Biological Conservation. 2008



InVEST and NRDARInVEST and NRDAR

E t i l• Ecosystem service loss
– Spatial extent
– Valuation

• Compare restoration scenarios
• Monitoring
• Other applicationsOther applications..



Restoration Options
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Questions?Questions? 

Kari Vigerstøl
The Nature Conservancy
Seattle, WA office

kvigerstol@tnc.org
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